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Editorial

Re-biopsy in lupus nephritis 
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Lupus nephritis is a disease of mostly young females that 
puts them at high risk for endstage renal disease and the 
need for renal replacement therapies later in life (1,2). 
Rigorous control of the first episode and preventing 
the patient from any further episodes are essential to 
minimize nephron losses beyond the age-related nephron 
atrophy to maximize kidney life span (3). Treat-to-target 
induction therapy of lupus nephritis aims to suppress 
systemic autoimmunity as well as intrarenal inflammation. 
Maintenance therapy aims to minimize persistent systemic 
autoimmunity and to prevent flares of lupus nephritis. 
For how long maintenance treatment must be continued 
is unknown. Reliable predictors allowing personalized 
decision making are lacking (4). A recent article by De 
Rosa et al. published in Kidney International provides first 
prospective data on whether or not to continue maintenance 
immunosuppression in patients in complete clinical renal 
remission (5). 

In this prospective study the authors studied 44 
patients with class III/IV ± V lupus nephritis on the initial 
diagnostic kidney biopsy that had received induction 
therapy with steroids and cyclophosphamide for 6 months 
and maintenance therapy with mycophenolate mofetil or 
mycophenolic acid for at least 30 months. All patients had 
responded well to this treatment and were in complete 
clinical renal remission for at least 12 months, so a second 
kidney biopsy was performed to test for histological 
remission of immune complex disease. Two years later 
complete data on the relationship of lupus nephritis flare 
rates to histology of the second biopsy was available from 

36 patients, of which 11 developed a renal flare, while 
25 remained in complete clinical renal remission. The 
analysis revealed that among all the clinical, laboratory, and 
histological parameters only the second biopsy`s activity 
index, namely endocapillary proliferation, subendothelial 
immune complex deposits, and the presence pf glomerular 
leukocytes predicted the subsequent renal flare. Other 
parameters such as proteinuria, serum complement levels, 
presence of anti-dsDNA IgG or the chronicity index did 
not predict future flares of lupus nephritis (5). Indeed, of 
the 11 patients that flared 10 had persistent lupus nephritis 
activity on the second biopsy and all patients with an 
activity index of 2 or more flared. The authors concluded a 
repeat kidney biopsy to be useful in managing maintenance 
immunosuppression and that withdrawal of therapy may be 
safe only in patients with complete histologic remission. 

This study is important in many ways. First, it documents 
that all traditional parameters that are regularly assessed in 
lupus nephritis clinics may not reliably predict future flares 
and in guiding decision making regarding the withdrawal 
of maintenance immunosuppression. Second, this study 
confirms that histological analysis is able to guide risk-benefit 
assessment in this context, although De Rosa et al. did not 
report the complication rate of their repeat biopsies (5).  
Third, the study defines a clear threshold of the activity 
index as well as a new formular that can predict future flares 
at high sensitivity and specificity. This approach will help to 
personalize treatments as an important element to minimize 
unnecessary exposure to immunosuppressive drugs and to 
avoid inappropriate treatment withdrawal in patients at risk 
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for a future flare. Again, avoiding a second flare of lupus 
nephritis is absolutely essential to maximize the dialysis-free 
life span of the patient.

Whether or not repeat kidney biopsies should be 
endorsed in lupus patients remains debated among 
nephrologists and rheumatologists and local preferences 
predominate. The current published evidence is dominated 
by single center retrospective analyses of repeat biopsy 
cohorts performed on the occasion of lupus nephritis 

flares and the analysis remains mostly limited on the 
comparison of lupus nephritis classes between the first 
and second episode (6-8). Performing a repeat biopsy on 
the occasion a proteinuric or nephritic flare is only one 
of many possible rebiopsy scenarios and it is important 
when discussing about the pros and cons of repeat kidney 
biopsy in lupus nephritis to dissect those (Figure 1,  
Table 1). Another frequent scenario is the partial response 
to treatment usually with some persistent proteinuria 

Figure 1 Different timings for kidney biopsies in lupus nephritis. Re-biopsies in lupus nephritis can be assist decision making at different 
time points in the disease course of lupus nephritis (see Table 1). A re-biopsy can provide important information not only in patients with 
disease flare or persistent proteinuria but also during suspected clinical remission. The optimal time point for a post-induction protocol 
biopsy is not known. CKD, chronic kidney disease.

Suspected remission

Suspected disease activity

around 1 year (?)

Initial diagnostic biopsy

Protocol re-biopsy

Flare re-biopsy

Withdrawal re-biopsy

CKD progression re-biopsy

Initial diagnostic biopsy Partial response re-biopsy

Table 1 Dissecting five repeat kidney biopsy scenarios in lupus nephritis

Nomination/Indication Question Possible clinical consequence

Protocol rebiopsy  
(upon induction therapy) 

Remission of immune complex GN and interstitial inflammation, 
scarring (chronicity), necessary as a gold standard for  
biomarker research, potential clinical trial endpoint

Increase or taper immunosuppression, 
Increase RAS inhibition

Partial response rebiopsy  
(persistent proteinuria) 

Dissecting residual immunological activity vs. delayed healing Increase or taper immunosuppression, 
increase RAS inhibition

Flare rebiopsy  
(proteinuric or nephritic flare) 

Active immune complex GN vs. class VI, TMA, infections, drug 
toxicity or other kidney diseases

Defining causative diagnosis to guide  
appropriate therapy

Withdrawal rebiopsy  
(complete remission)

Residual disease activity Defining the risk for future flares before  
terminating immunosuppression

CKD progression rebiopsy 
(progressive SCr increase)

Class III/IV/V versus class VI Increase or stop immunosuppression

GN, glomerulonephritis; RAS, renin-angiotensin system; TMA, thrombotic microangiopathy; SCr, serum creatinine; CKD, chronic kidney 
disease.
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leaving the clinician unsure whether to increase or switch 
immunosuppression for persistent disease activity or to 
go on tapering immunosuppression and enforce blockade 
of the renin-angiotensin system during delayed healing 
of the injured glomerular filtration barrier (9). Indeed, 
the uncertainty about sufficient control of immunological 
remission is very common because the current criteria to 
assess treatment response are based on parameters that by 
definition are unable to reliably inform about intrarenal 
inflammation versus persistent damage and scaring, i.e., 
hematuria, proteinuria, and serum creatinine levels (10). 
Few studies based on protocol biopsies or also refered to 
as post-induction biopsies, i.e., repeat biopsies performed 
after a fixed time point after concluding induction therapy 
or biopsies performed for partial remissions, document a 
disappointing discrepancy between clinical response and 
immunological response (11-13). The authors of these 
studies enforce the need for such post-induction or partial 
remission biopsies to guide drug therapy. It is of note that 
immunological remission assessed on protocol biopsies may 
be also an important endpoint for future clinical trials, as 
the analysis and interpretation of many of the recent lupus 
nephritis trials may be compromized by primary endpoints 
such as proteinuria, urinary sediment, and serum creatinine, 
that do not at all directly relate to the mechanism-of-action 
of immunosuppresive drugs (4). In addition, the expanding 
field of biomarker research in lupus nephritis will remain 
without progress also in the future unless protocol biopsies 
become available as the gold standard for validating novel 
biomarkers of post-induction lupus nephritis disease 
activity (4). Finally, repeat kidney biopsy can be useful in 
patients with a progressive increase in serum creatinine 
to dissect persistent immunological disease activity from 
non-immunological mechanisms of chronic kidney disease 
(CKD) progression (3,9) (Figure 1). 

Much progress has been made since the last management 
recommendations for adult lupus nephritis have been 
released by leading bodies in the field (14-16), none of them 
providing a comprehensive, specific and proactive guidance 
on the use of repeat kidney biopsy in the management of 
patients with lupus nephritis. Experts in non-renal lupus 
are searching new ways to better define patients at low or 
high risk for disease progression, e.g., by employing criteria 
such as the Lupus Low Disease Activity State or in defining 
disease remission (17). More evidence is needed to move 
this topic forward from opinion-based to evidence-based 
recommendations in the future. The article by De Rosa et al.  
is important in this context as it provides first clinical 

evidence that a “Withdrawal rebiopsy” can be useful to 
guide drug therapy in patients with long term complete 
clinical renal remission (5). It will be important to generate 
also more evidence for the use of “Protocol biopsies”, 
“Partial response rebiopsies”, “Flare rebiopsies”, and “CKD 
progression rebiopsies” to generate solid data for future 
recommendations. In this context, it will be important 
to critically review the risks of such repeat biopsies, that 
seem generally low except for lupus patients under 18 years 
old or with elevated serum creatinine levels, prolonged 
prothrombin time, or thrombocytopenia (18,19). It is of 
note that repeat biopsy is not the only diagnostic tool in 
patients with suspected persistent lupus nephritis. Drug 
non-adherence and genetic causes of proteinuria or CKD 
progression require other diagnostic approaches, e.g., 
genetic testing for podocyte and CKD risk genes (20). 

In summary, this prospective study at first provides 
supportive data for the use of a “Withdrawal rebiopsy” 
in guiding drug therapy in patients with lupus nephritis 
and long-lasting complete clinical renal remission. Other 
potential indications for a repeat biopsy exist in lupus 
patients and should receive similar attention to further 
improve the long term outcomes of patients with lupus 
nephritis.
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